In this study, we evaluated whether propentofylline, a methylxanthine derivative, modulates spinal glial activation and GABAergic inhibitory tone by modulation of glutamic acid decarboxylase (GAD) 65 , the GABA synthase enzyme, in the spinal dorsal horn following spinal cord injury (SCI). Sprague-Dawley rats (225-250 g) were given a unilateral spinal transverse injury, from dorsal to ventral, at the T13 spinal segment. Unilateral spinal injured rats developed robust bilateral hindlimb mechanical allodynia and hyperexcitability of spinal wide dynamic range (WDR) neurons in the lumbar enlargement (L4-L5) compared to sham controls, which was attenuated by intrathecal (i.t.) administration of GABA, dose-dependently (0.01, 0.1, 0.5 lg). Western blotting and immunohistochemical data demonstrated that the expression level of GAD 65 protein significantly decreased on both sides of the lumbar dorsal horn (L4/5) after SCI (p < 0.05). In addition, astrocytes and microglia showed soma hypertrophy as determined by increased soma area and increased GFAP and CD11b on both sides of the lumbar dorsal horn compared to sham controls, respectively (p < 0.05). Intrathecal treatment with propentofylline (PPF 10 mM) significantly attenuated the astrocytic and microglial soma hypertrophy and mechanical allodynia (p < 0.05). Additionally, the Western blotting and immunohistochemistry data demonstrated that i.t. treatment of PPF significantly prevented the decrease of GAD 65 expression in both sides of the lumbar dorsal horn following SCI (p < 0.05). In conclusion, our present data demonstrate that propentofylline modulates glia activation and GABAergic inhibitory tone by modulation of GAD 65 protein expression following spinal cord injury.
Introduction
Spinal cord injuries (SCI) induce maladaptive plasticity in the central nervous system including hyperexcitability of spinal dorsal horn neurons, which results in the development and maintenance of central neuropathic pain (CNP) syndromes [8, 21, 29] . One of the principal spinal pathophysiological mechanisms for the hyperexcitability of spinal dorsal horn neurons is a disruption in the balance between excitatory and inhibitory input onto somatosensory spinal circuits [24, 36] .
It is well known that traumatic neural injury causes decreased GABAergic tone in the spinal cord, which often results in neuropathic pain [24, 30] . GABA is a major endogenous inhibitory neurotransmitter that is synthesized by the rate-limiting enzyme glutamic acid decarboxylase (GAD), which exists as two different isoforms, GAD 65 and GAD 67 [18] . GAD 65 primarily synthesizes GABA in the axon terminal whereas GAD 67 synthesizes GABA in the cytoplasm of the cell body. Immunohistochemical studies showed that GAD 65 and GAD 67 are widely distributed in the spinal cord, especially in lamina II [33] . Recently, Liu and colleagues 
